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FEATURES OF FORMATION OF THE HYPOPHYSIS
OF THE OVULATORY WAVE IN GONADOTROPIN
IN GONADOTROPOCYTES DURING ARTIFICIAL REPRODUCTION
OF FISH WITH HIGH FECUNDITY
Èññëåäîâàíèÿ ñîñòîÿíèÿ öåíòðàëüíûõ è ïåðèôåðè÷åñêèõ ãîíàäîòðîïîöèòîâ 
ãèïîôèçà ñàìîê òîëñòîëîáèêà Hypophthalmichthys molitrix (Val.) íà ñâåòîâîì 
è ýëåêòðîííî-ìèêðîñêîïè÷åñêîì óðîâíÿõ ïîñëå ñòèìóëÿöèè ñîçðåâàíèÿ õîðèî-
íè÷åñêèì ãîíàäîòðîïèíîì ïîêàçàëè, ÷òî â îáîèõ òèïàõ êëåòîê óìåíüøàåòñÿ 
êîëè÷åñòâî ñåêðåòîðíîãî ìàòåðèàëà. Ó ðûá, äàþùèõ èêðó âûñîêîãî ðûáîâîäíîãî 
êà÷åñòâà (80-95% îïëîäîòâîðåíèÿ), çíà÷èòåëüíî óìåíüøàþòñÿ ïëîùàäè ãîíà-
äîòðîïíûõ êëåòîê (ÃÒÊ) è èõ ÿäåð, çíà÷èòåëüíî ñíèæàåòñÿ èõ çàãðóæåííîñòü 
ñåêðåòîðíûì ñîäåðæèìûì. Ïðîèñõîäèò èíòåíñèâíîå âûâåäåíèå êàê ñåêðåòîðíûõ 
ãðàíóë, òàê è ñîäåðæèìîãî öèñòåðí ãðàíóëÿðíîãî ýíäîïëàçìàòè÷åñêîãî ðåòè-
êóëóìà. Ó ðûá, ïðîäóöèðóþùèõ èêðó íèçêîãî ðûáîâîäíîãî êà÷åñòâà (5-10% îïëî-
äîòâîðåíèÿ), ìàññîâîé ñåêðåöèè ýíäîãåííîãî ãîíàäîòðîïíîãî ãîðìîíà (ÃÒÃ) èç 
êëåòîê íå ïðîèñõîäèò. Ó òàêèõ ñàìîê ñåêðåöèè ÃÒÃ èç ÃÒÊ ïî òèïó ãîëîêðèíèè 
íå íàáëþäàåòñÿ. Ôîðìèðîâàíèå ãèïîôèçîì îâóëÿòîðíîé âîëíû ãîíàäîòðîïèíà 
ó ñàìîê ñ ðàçíîé ïëîäîâèòîñòüþ ïðîèñõîäèò íåîäèíàêîâî çà ñ÷åò èçìåíåíèÿ ñî-
îòíîøåíèÿ ïðîöåññîâ ìåðî- è ãîëîêðèíèè. 
Investigations on the state of the central and peripheral gonadotropocytes of the 
hypophysis of silver carp´s females Hypophthalmichthys molitrix (Val.) at the light and 
electronic-microscopic levels, following the stimulation of maturation with the chorionic 
gonadotropin, showed that the amount of secretory material diminishes in both types of 
cells. The area of gonadotropic cells (GTC) and their nuclei, as well as their workload 
secretory content, was significantly reduced for the fish with spawn eggs of high 
fishing quality (80-95% fertilization). There is an intensive decrease of both secretory 
granules and content of cisterns of the granular endoplasmic reticulum. By contrast, 
mass secretion of endogenous gonadotropic hormone (GTG) from the cells does not 
occur in the case of fish producing eggs of low fish quality (5-10% fertilization). As for 
females of the latter type GTG secretion from the GTC-type holocrine is not observed. 
By the hypophysis the formation of the ovulatory wave of gonadotropin for females 
with different fecundity takes place differently due to the change of correlation of 
mero- and holocrine secretion processes.
Âåñòíèê Òþìåíñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà.
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Ìíîãîîáðàçèå â ñïîñîáàõ ðàçìíîæåíèÿ ó ðûá (ñóùåñòâóþò âñå ïåðåõîäû îò 
èêðîìåòàíèÿ äî ñëîæíûõ ôîðì âûíàøèâàíèÿ è æèâîðîæäåíèÿ), â ñòðîåíèè 
îðãàíîâ ðåïðîäóêòèâíîé ñèñòåìû è îñîáåííîñòÿõ åå ðåãóëÿöèè çíà÷èòåëüíî 
øèðå, ÷åì ó âñåõ äðóãèõ ãðóïï ïîçâîíî÷íûõ æèâîòíûõ. Ðàçíîîáðàçíûå óñëîâèÿ 
îáèòàíèÿ îáóñëîâèëè ïîÿâëåíèå â ýâîëþöèè ðûá ðÿäà ôèçèîëîãè÷åñêèõ ïðè-
ñïîñîáëåíèé (â òîì ÷èñëå è â ãîðìîíàëüíîé ðåãóëÿöèè ðåïðîäóêòèâíîé ñèñòåìû), 
ïîçâîëÿþùèõ óñïåøíî àäàïòèðîâàòüñÿ ê èçìåíåíèÿì ñðåäû. Èìåííî ÷ðåçâû-
÷àéíàÿ ïëàñòè÷íîñòü òàêîé ðåãóëÿòîðíîé ñèñòåìû äàåò ôóíêöèîíàëüíóþ îñíî-
âó äëÿ çàêðåïëåíèÿ â ýâîëþöèè ó îòäåëüíûõ ñèñòåìàòè÷åñêèõ ãðóïï ðàçëè÷íûõ 
ôîðì ãåðìàôðîäèòèçìà, îòêðûâàåò âîçìîæíîñòü ïëàâíûõ ïåðåõîäîâ îò åäèíî-
âðåìåííîãî èêðîìåòàíèÿ ê ïîðöèîííîìó è îáðàòíî, ñîçäàåò óñëîâèÿ äëÿ ðåãóëÿ-
öèè ÷èñëåííîñòè ïîòîìñòâà è ñîîòíîøåíèÿ â íåì ñàìöîâ è ñàìîê. Ãîðìîíàëüíàÿ 
ðåãóëÿöèÿ ïîäãîòîâêè ñîçðåâàíèÿ ðûá ïðè èñêóññòâåííîì èõ âîñïðîèçâîäñòâå 
ÿâëÿåòñÿ àêòóàëüíûì è ïîêà åùå ñëàáî èçó÷åííûì àñïåêòîì ðåïðîäóêòèâíîé 
ôèçèîëîãèè [1-4]. Ïîêàçàíî, ÷òî ïðè èñïîëüçîâàíèè ðàçëè÷íûõ ãîðìîíàëüíûõ 
ïðåïàðàòîâ, íà÷èíàÿ îò ãèïîôèçàðíûõ ãîíàäîòðîïíûõ ãîðìîíîâ (ÃÒÃ) äî ðàç-
ëè÷íûõ ïîëîâûõ ñòåðîèäíûõ ãîðìîíîâ è êîðòèêîñòåðîèäîâ è èõ ñèíòåòè÷åñêèõ 
àíàëîãîâ, ñîáñòâåííàÿ ýíäîêðèííàÿ ñèñòåìà ïðèíèìàåò îïðåäåëåííîå ó÷àñòèå 
â ðåãóëÿöèè çàêëþ÷èòåëüíûõ ýòàïîâ ñîçðåâàíèÿ è îâóëÿöèè îîöèòîâ [4-7]. Ïðè 
ýòîì âî âñåõ ñëó÷àÿõ íàáëþäàåòñÿ è îïðåäåëåííîå âîâëå÷åíèå ñîáñòâåííûõ ÃÒÃ 
ðåöèïèåíòà â ïðîöåññ ôîðìèðîâàíèÿ îâóëÿòîðíîé âîëíû ÃÒÃ. ×åì áîëüøå âîç-
ðàñò, ðàçìåðû îñîáåé, òåì âûøå ñòàíîâèòñÿ è èõ ïëîäîâèòîñòü. Õîðîøåé ìîäå-
ëüþ äëÿ òàêèõ èññëåäîâàíèé ÿâëÿåòñÿ öåííûé îáúåêò àêâàêóëüòóðû — òîëñòî-
ëîáèê Hypophthalmichthys molitrix (Val.), ïëîäîâèòîñòü êîòîðîãî â ðàçíûõ 
âîçðàñòíûõ ãðóïïàõ âàðüèðóåò îò 30000 äî 2000000 îîöèòîâ.
Öåëüþ íàñòîÿùåé ðàáîòû ÿâëÿëîñü âûÿñíåíèå îñîáåííîñòåé ôîðìèðîâàíèÿ 
ãèïîôèçàðíûìè ãîíàäîòðîïîöèòàìè (ÃÒÖ) îâóëÿòîðíîé âîëíû ÃÒÃ ó ñàìîê 
ðàçíûõ âîçðàñòíûõ ãðóïï òîëñòîëîáèêà, îáëàäàþùèõ ðàçíîé ïëîäîâèòîñòüþ.
Ìàòåðèàëû è ìåòîäû. Ðàáîòó ïðîâîäèëè íà áàçå ýêñïåðèìåíòàëüíî-
ïîêàçàòåëüíîãî ïðîèçâîäñòâåííîãî îáúåäèíåíèÿ ðûáíîé ïðîìûøëåííîñòè «Áà-
ëûê÷è» (Óçáåêèñòàí) è ìàëîãî èííîâàöèîííîãî ïðåäïðèÿòèÿ «Àêâàíîâàòîð» 
Àñòðàõàíñêîé îáëàñòè. Ãîðìîíàëüíóþ ñòèìóëÿöèþ ñîçðåâàíèÿ ñàìîê òîëñòîëî-
áèêà ïðîâîäèëè ñ èñïîëüçîâàíèåì èíúåêöèé õîðèîíè÷åñêîãî ãîíàäîòðîïèíà ïî 
ðàíåå îïèñàííîé ìåòîäèêå [8]. Ïîñëå ïîëó÷åíèÿ èêðû ðûá ïîäâåðãàëè ïîëíîìó 
áèîëîãè÷åñêîìó àíàëèçó. Âûäåëåííûé ãèïîôèç ðàçäåëÿëè ñàãèòòàëüíî íà äâå 
ñèììåòðè÷íûå ïîëîâèíû, îäíó èç êîòîðûõ ôèêñèðîâàëè äëÿ èçó÷åíèÿ íà ñâå-
òîîïòè÷åñêîì óðîâíå, äðóãóþ – äëÿ ýëåêòðîííîìèêðîñêîïè÷åñêèõ èññëåäîâàíèé. 
Ìàòåðèàë äëÿ ñâåòîîïòè÷åñêîãî èññëåäîâàíèÿ ôèêñèðîâàëè â æèäêîñòè Áóýíà 
è ïîñëå îáåçâîæèâàíèÿ ÷åðåç áóòàíîë çàëèâàëè â ïàðàôèí. Ñðåçû òîëùèíîé 5 
ìêì îêðàøèâàëè ðåàêòèâîì Øèôôà (PAS-ðåàêöèÿ), ïàðàëüäåãèä-ôóêñèíîì ïî 
Ãîìîðè-Ãàáó ñ äîêðàñêîé àçàíîâûì ìåòîäîì. Äëÿ âûÿâëåíèÿ ëîêàëèçàöèè â àäå-
íîãèïîôèçå ãîíàäîòðîïîöèòîâ èñïîëüçîâàëè èììóíîôëþîðåñöåíòíûé íåïðÿìîé 
ìåòîä Êóíñà ïî ðàíåå îïèñàííîé ìåòîäèêå [9]. Â ìåçîàäåíîãèïîôèçå íà 6-9 
ñðåçàõ, óäàëåííûõ äðóã îò äðóãà íà ðàññòîÿíèå â 20 ìêì, ïîäñ÷èòûâàëè ÷èñëî 
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íîðìàëüíûõ è ïîäâåðãøèõñÿ ãîëîêðèíèè ãîíàäîòðîïîöèòîâ. Ìàòåðèàë äëÿ 
ýëåêòðîííîìèêðîñêîïè÷åñêîãî èññëåäîâàíèÿ ôèêñèðîâàëè 2,5%-íûì ðàñòâîðîì 
ãëþòàðîâîãî àëüäåãèäà íà 0,02 Ì ôîñôàòíîì áóôåðå (ðÍ 7,2-7,4) â òå÷åíèå 4 
÷àñîâ ñ ïîñëåäóþùåé äîôèêñàöèåé 1%-íûì ðàñòâîðîì ÷åòûðåõîêèñè îñìèÿ íà 
òîì æå áóôåðå ïðè òåìïåðàòóðå +40 C â òå÷åíèå 4-6 ÷àñîâ, çàòåì îáåçâîæèâàëè 
â ñïèðòàõ âîçðàñòàþùåé êîíöåíòðàöèè è ïî ñòàíäàðòíîé ìåòîäèêå çàëèâàëè 
â ýïîí. ÃÒÖ âûÿâëÿëè íà ïîëóòîíêèõ ñðåçàõ (òîëùèíà 2 ìêì) ïî ãèñòîõèìè÷å-
ñêîé ðåàêöèè ñ ðåàêòèâîì Øèôôà íà ñâåòîîïòè÷åñêîì óðîâíå. Íà âûÿâëåííûå 
â öåíòðàëüíîé è ïåðèôåðè÷åñêîé çîíàõ ìåçîàäåíîãèïîôèçà ÃÒÖ ïðèöåëüíî çà-
òà÷èâàëè ïèðàìèäêè è èçãîòàâëèâàëè ñðåçû íà óëüòðàïèðàìèòîìå ôèðìû LKB. 
Ñðåçû êîíòðàñòèðîâàëè 2%-íûì ðàñòâîðîì óðàíèëàöåòàòà è îêðàøèâàëè ïî 
Ðåéíîëüäñó, ïðîñìàòðèâàëè è ôîòîãðàôèðîâàëè íà òðàíñìèññèîííîì ýëåêòðîí-
íîì ìèêðîñêîïå «JEM — 100B» ôèðìû «JEOL». Âñå ðåçóëüòàòû îáðàáîòàíû 
ñòàòèñòè÷åñêè, äîñòîâåðíîñòü ðàçëè÷èé èññëåäóåìûõ ïàðàìåòðîâ îïðåäåëÿëè ïî 
t-êðèòåðèþ Ñòüþäåíòà.
Ðåçóëüòàòû è èõ îáñóæäåíèå. Ðåçóëüòàòû èññëåäîâàíèÿ ñîñòîÿíèÿ ÃÒÖ 
ñàìîê íà ñâåòîâîì è ýëåêòðîííî-ìèêðîñêîïè÷åñêîì óðîâíÿõ ïîñëå ñòèìóëÿöèè 
ñîçðåâàíèÿ ïîêàçàëè, ÷òî êàê â öåíòðàëüíûõ, òàê è ïåðèôåðè÷åñêèõ ÃÒÖ óìåíü-
øàåòñÿ êîëè÷åñòâî ñåêðåòîðíîãî ìàòåðèàëà êàê çà ñ÷åò ìåðîêðèíîâîé, òàê 
è ãîëîêðèíîâîé ñåêðåöèè (ðèñ. 1).
Ðèñ. 1. Âûâåäåíèå ñåêðåòîðíîãî ìàòåðèàëà èç ÃÒÖ ìåçîàäåíîãèïîôèçà
ñàìîê òîëñòîëîáèêà ïîñëå ãîðìîíàëüíîé ñòèìóëÿöèè ñîçðåâàíèÿ ïî:
À — ãîëîêðèíîâîìó òèïó, ×15000; Á — ïî ìåðîêðèíîâîìó òèïó, ×20000
Ñòåïåíü ýòèõ èçìåíåíèé, ñîîòíîøåíèå ïðîöåññîâ ìåðî- è ãîëîêðèíèè íà-
õîäèòñÿ â ïðÿìîé çàâèñèìîñòè îò âîçðàñòà è ïëîäîâèòîñòè ñàìîê, à òàêæå îò 
êà÷åñòâà ïîëó÷àåìîé èêðû. Ó ðûá, äàþùèõ èêðó âûñîêîãî ðûáîâîäíîãî êà÷åñòâà 
(80-95% îïëîäîòâîðåíèÿ), çíà÷èòåëüíî óìåíüøàþòñÿ ïëîùàäè ÃÒÖ è èõ ÿäåð 
(òàáë.), çíà÷èòåëüíî ñíèæàåòñÿ èõ çàãðóæåííîñòü ñåêðåòîðíûì ñîäåðæèìûì, 
ïðè÷åì ó ñàìîê ðàçíûõ âîçðàñòíûõ ãðóïï òàêèå èçìåíåíèÿ äîñòîâåðíû (ð≤ 0,01). 
Â öåíòðàëüíûõ ÃÒÖ óìåíüøàåòñÿ êîëè÷åñòâî ìåëêèõ ãðàíóë; îíè ÷àñòî ñëèâà-
þòñÿ ìåæäó ñîáîé, îáðàçóÿ ãàíòåëåîáðàçíûå ñòðóêòóðû è áîëüøèå, íåïðàâèëü-
íîé ôîðìû ýëåêòðîííîïëîòíûå ãëîáóëû, çàíèìàþùèå çíà÷èòåëüíóþ ÷àñòü 
ïëîùàäè êëåòîê. Â öèñòåðíàõ ãðàíóëÿðíîãî ýíäîïëàçìàòè÷åñêîãî ðåòèêóëóìà 
(ÃÝÐ) îáíàðóæèâàþòñÿ îïóñòîøåííûå ó÷àñòêè c ýëåêòðîííîïðîçðà÷íûì ìà-
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òðèêñîì, êîòîðûå ìîæíî èíòåðïðåòèðîâàòü êàê âûâåäåíèå ñåêðåòîðíîãî ìàòå-
ðèàëà (ðèñ. 2). Â ïåðèôåðè÷åñêèõ ÃÒÖ èçìåíåíèÿì ïîäâåðãàþòñÿ ïðåèìóùå-
ñòâåííî öèñòåðíû ÃÝÐ. Ñòåïåíü îïóñòîøåíèÿ èõ ãîðàçäî áîëüøàÿ, ÷åì â öåí-
òðàëüíûõ ÃÒÖ. ×èñëî ìåëêèõ ãðàíóë èçìåíÿåòñÿ íåçíà÷èòåëüíî, à êðóïíûõ 
ãëîáóë — çàìåòíî óìåíüøàåòñÿ çà ñ÷åò âûâåäåíèÿ ñåêðåòîðíîãî ìàòåðèàëà. 
Òàáëèöà
Èçìåíåíèå ïëîùàäè ÃÒÖ è îáúåìà èõ ÿäåð
ó ñàìîê òîëñòîëîáèêà ïîñëå ãîðìîíàëüíîé ñòèìóëÿöèè ñîçðåâàíèÿ
ñ ïîìîùüþ õîðèîíè÷åñêîãî ãîíàäîòðîïèíà
 
Ïëîäîâèòîñòü 
ñàìîê
(òûñ. èêðèíîê)
IV ñòàäèÿ çðåëîñòè ãîíàä V ñòàäèÿ çðåëîñòè ãîíàä
Öåíòðàëüíûå Ïåðèôåðè÷åñêèå Öåíòðàëüíûå Ïåðèôåðè÷åñêèå 
40 — 60
S 127,3 ± 1,26 98, 4 ± 1,12 87,6± 1,32 61,2± 1,45
V 7,2 ± 0,11 6,8 ± 0,12 6,9 ± 0,11 5,2 ± 0,12
300 — 600
S 195,8 ± 2,34 163, 4 ± 2,11 123,6 ± 1,54 92.7 ± 1.56
V 22,6 ± 0,34 17,3 ± 0,18 12,3 ± 0,16 10,3 ± 0,14
1 000 — 
1 800
S 360,8 ± 3,52 286,8 ± 3,27 272,6 ± 3,61 184,8 ± 2,85
V 32,3 ± 0,45 26,3 ± 0,21 18,7 ± 0,31 15,3 ± 0,35
Ïðèìå÷àíèå: S – ïëîùàäü êëåòîê (ìêì2), V – îáúåì ÿäåð (ìêì3).
Ðèñ. 2. Èçìåíåíèÿ â öèñòåðíàõ ãðàíóëÿðíîãî ýíäîïëàçìàòè÷åñêîãî ðåòèêóëóìà (ö) 
ïîñëå ãîðìîíàëüíîé ñòèìóëÿöèè ñîçðåâàíèÿ ñàìîê òîëñòîëîáèêà: À — ñîñòîÿíèå ÃÒÖ 
äî íà÷àëà ãîðìîíàëüíîé ñòèìóëÿöèè, ×8000; Á — ðàçðåæåíèå öèñòåðí â öåíòðàëüíûõ 
ÃÒÖ, ×20000; Â — ðàçðåæåíèå öèñòåðí â ïåðèôåðè÷åñêèõ ÃÒÖ è ñëèÿíèå ìåëêèõ 
ãðàíóë â áîëåå êðóïíûå, ×20000.
Ó ðûá, ïðîäóöèðóþùèõ èêðó íèçêîãî ðûáîâîäíîãî êà÷åñòâà (5-10% îïëî-
äîòâîðåíèÿ), èçìåíåíèé â ìîðôîôóíêöèîíàëüíîì ñîñòîÿíèè ÃÒÖ, ïî ñðàâíåíèþ 
ñ èíòàêòíûìè ñàìêàìè, íå òàê ìíîãî, ò.å. ìàññîâîé ñåêðåöèè ýíäîãåííîãî ÃÒÃ 
èç êëåòîê â ýòîì ñëó÷àå íå ïðîèñõîäèò. Ó òàêèõ ñàìîê ñåêðåöèè ÃÒÃ èç ÃÒÖ ïî 
òèïó ãîëîêðèíèè íå íàáëþäàåòñÿ. Èíòåíñèâíîå âûâåäåíèå ÃÒÃ èç ãèïîôèçà 
ðåöèïèåíòà ïîñëå ââåäåíèÿ ýêçîãåííûõ ÃÒÃ ïîäòâåðæäàåòñÿ ñíèæåíèåì îáùåé 
ãîíàäîòðîïíîé àêòèâíîñòè ãèïîôèçîâ íà 17-25% (ð≤0,01) è èçìåíåíèåì ñîîò-
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íîøåíèÿ îòäåëüíûõ ãîíàäîòðîïíûõ ôðàêöèé [4-6], èçìåíåíèåì ôðàêöèîííîãî 
ñîñòàâà ïåïòèäîâ â ãèïîôèçå [6]. Ïðè ïîäãîòîâêå ê îâóëÿöèè è ïåðåõîäå íà V 
ñòàäèþ çðåëîñòè ãîíàä â ÃÒÖ ãèïîôèçà ñàìîê íàáëþäàåòñÿ èíòåíñèâíîå âû-
âåäåíèå êàê ñåêðåòîðíûõ ãðàíóë, òàê è ñîäåðæèìîãî öèñòåðí ÃÝÐ, ò.å. ôîðìè-
ðîâàíèå îâóëÿòîðíîé âîëíû ÃÒÃ ïðîèñõîäèò îáÿçàòåëüíî ñ âîâëå÷åíèåì â ýòîò 
ïðîöåññ ñîáñòâåííîãî ãèïîôèçà (ÃÒÖ) ðåöèïèåíòà.
Ôîðìèðîâàíèå â ÃÒÖ ãèïîôèçà îâóëÿòîðíîé âîëíû ÃÒÃ ó ñàìîê ñ ðàçíîé 
ïëîäîâèòîñòüþ ïðîèñõîäèò íåîäèíàêîâî çà ñ÷åò, â ïåðâóþ î÷åðåäü, èçìåíåíèÿ 
ñîîòíîøåíèÿ ïðîöåññîâ ìåðî- è ãîëîêðèíèè. Ó âïåðâûå ñîçðåâàþùèõ ñàìîê 
òîëñòîëîáèêà ñ ïëîäîâèòîñòüþ ìåíåå 50000 îîöèòîâ ôîðìèðîâàíèå îâóëÿòîðíîé 
âîëíû ÃÒÃ ãîíàäîòðîïîöèòàìè îñóùåñòâëÿåòñÿ òîëüêî çà ñ÷åò ìåðîêðèíèè (ãî-
ëîêðèíèÿ îòñóòñòâóåò). Ó ïîâòîðíî ñîçðåâàþùèõ ñàìîê ïðè ïëîäîâèòîñòè 100000-
500000 îîöèòîâ ïîÿâëÿåòñÿ ãîëîêðèíèÿ â öåíòðàëüíûõ ÃÒÖ (4-8% îò îáùåãî 
èõ ÷èñëà), â òî âðåìÿ êàê â ïåðèôåðè÷åñêèõ îíà îòñóòñòâóåò. Ó 6-9-ëåòíèõ 
ñàìîê ïðè ïëîäîâèòîñòè îò 1000000 äî 1800000 èêðèíîê ïðè ôîðìèðîâàíèè 
îâóëÿòîðíîé âîëíû ÃÒÃ ãîëîêðèíèè ïîäâåðãàþòñÿ 9-17% öåíòðàëüíûõ è 2-4% 
ïåðèôåðè÷åñêèõ ÃÒÖ. Ïðè ýòîì, êàê áûëî ïîêàçàíî ðàíåå [4], [8], [10], óðîâåíü 
ÃÒÃ â êðîâè â ìîìåíò îâóëÿöèè ïðîïîðöèîíàëüíî âîçðàñòàåò ïðè óâåëè÷åíèè 
âîçðàñòà ñàìîê è èõ ïëîäîâèòîñòè. Ïðîöåññ ìåðîêðèíèè â ÃÒÖ ó ðûá ñ âûñîêîé 
ïëîäîâèòîñòüþ õàðàêòåðèçóåòñÿ ïîÿâëåíèåì íà çàêëþ÷èòåëüíûõ ñòàäèÿõ âèòåë-
ëîãåíåçà ãèãàíòñêèõ óäëèíåííûõ ãëîáóë, íàêàïëèâàþùèõ ãðîìàäíîå êîëè÷åñòâî 
ÃÒÃ (ðèñ. 3À). Òàêàÿ ãëîáóëà îáðàçóåòñÿ çà ñ÷åò ñëèÿíèÿ áîëåå ìåëêèõ ãðàíóë 
(ðèñ. 3Á). Âî âðåìÿ ñîçðåâàíèÿ îîöèòîâ ãèãàíòñêàÿ ãëîáóëà íàòÿãèâàåò êëåòî÷-
íóþ îáîëî÷êó òîíêèì êîíöîì (ðèñ. 3Â), ïðîðûâàåò åå è áûñòðî âûâîäèò ñâîå 
ñîäåðæèìîå â ìåæêëåòî÷íîå ïðîñòðàíñòâî (ðèñ. 3Ã). Ýòî ïðèâîäèò ê î÷åíü áû-
ñòðîìó ïîñòóïëåíèþ áîëüøîãî êîëè÷åñòâà ÃÒÃ â êðîâü, ïîçâîëÿåò ôîðìèðîâàòü 
ìîùíóþ îâóëÿòîðíóþ âîëíó.
Ðèñ. 3. Îñîáûé òèï ìåðîêðèíèè â ãîíàäîòðîïîöèòàõ ìåçîàäåíîãèïîôèçà.
À — ãèãàíòñêàÿ ýëåêòðîííîïëîòíàÿ ãëîáóëà (Ãë) â öåíòðàëüíîì ÃÒÖ, ×8000;
Á — ôîðìèðîâàíèå ðàñòóùåé ãëîáóëû çà ñ÷åò ïîãëîùåíèÿ ìåëêèõ ñåêðåòîðíûõ 
ãðàíóë (ã), ×15000; Â — ãëîáóëà òîíêèì êîíöîì íàòÿãèâàåò îáîëî÷êó ÃÒÖ, ×20000;
Ã — òîíêèé êîíåö ãëîáóëû ïðîðûâàåò îáîëî÷êó ÃÒÖ è âûäåëÿåò ñâîå ñîäåðæèìîå (ñ) 
â ìåæêëåòî÷íîå ïðîñòðàíñòâî, ×20000.
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Òàêîé ùàäÿùèé ìåõàíèçì ñåêðåöèè, îáåñïå÷èâàþùèé â êîðîòêîå âðåìÿ ïðî-
õîæäåíèå ïî êðîâè ê ãîíàäàì ìîùíîé îâóëÿòîðíîé âîëíû ÃÒÃ, ñ îäíîé ñòîðîíû, 
ïðèâîäèò ê îâóëÿöèè îãðîìíîãî êîëè÷åñòâà îîöèòîâ â î÷åíü êîðîòêèé âðåìåííîé 
ïðîìåæóòîê, à ñ äðóãîé — ïîçâîëÿåò ñîõðàíèòü öåëîñòíîñòü è æèçíåñïîñîáíîñòü 
ñàìèõ ÃÒÖ ìåçîàäåíîãèïîôèçà, ÷òî, ïî-âèäèìîìó, äàåò âîçìîæíîñòü îñóùåñòâëÿòü 
ãîðìîíàëüíóþ ðåãóëÿöèþ ãàìåòîãåíåçà ó âèäîâ ñ âûñîêîé ïëîäîâèòîñòüþ áåç 
ïðîïóñêîâ ïîñëåäóþùèõ ñåçîíîâ ðàçìíîæåíèÿ, ÷òî, íàïðèìåð, õàðàêòåðíî äëÿ 
îñåòðîâûõ ðûá, ó êîòîðûõ ôîðìèðîâàíèå îâóëÿòîðíîé âîëíû ãîíàäîòðîïèíà 
ïðîèñõîäèò â îñíîâíîì çà ñ÷åò ìàññîâîé ãîëîêðèíèè ÃÒÖ [11]. Êðîìå ýòîãî, ó 
îñåòðîâûõ, â îòëè÷èå îò êàðïîâûõ ðûá, ïðè ðàçìíîæåíèè ãîëîêðèíèè ïîäâåðãà-
åòñÿ è ðÿä òèðåîòðîïîöèòîâ (êëåòêè, âûðàáàòûâàþùèå òèðåîòðîïíûé ãîðìîí) â 
ãèïîôèçå [11], ÷òî, íåñîìíåííî, ñîïðîâîæäàåòñÿ áîëåå ïðîäîëæèòåëüíûì ïå-
ðèîäîì âîññòàíîâëåíèÿ íîðìàëüíîãî ôóíêöèîíèðîâàíèÿ ýíäîêðèííîé æåëåçû 
ó ýòèõ âèäîâ.
ÑÏÈÑÎÊ ËÈÒÅÐÀÒÓÐÛ
1. Yaron, Z., Gur, G., Melamed, P., Rosenfeld, H., Elizur, A., Levavi-Sivan, B. Regulation 
of fish gonadotropins // Int. Rev. Cytol. 2003. V. 225. Pp. 131-185.
2. Honji, R.M., Nóbrega, R.H., Pandolfi, M., Shimizu, A., Borella, M., Moreira, R.G. 
Immunohistochemical study of pituitary cells in wild and captive Salminus hilarii 
(Characiformes: Characidae) females during the annual reproductive cycle // Springerplus. 
2013 Sep. 13. ¹ 2. P. 460. 
3. Andersson, E., Schulz, R.W., Male, R., Bogerd, J., Patiña, D., Benedet, S., Norberg, B., 
Taranger, G.L. Pituitary gonadotropin and ovarian gonadotropin receptor transcript levels: 
seasonal and photoperiod-induced changes in the reproductive physiology of female Atlantic 
salmon (Salmo salar) // Gen. Comp. Endocrinol. 2013. Sep 15. V. 191. Pp. 247-258. 
4. Áóðëàêîâ À.Á. Ãîðìîíàëüíàÿ ðåãóëÿöèÿ ðåïðîäóêòèâíîé ôóíêöèè ó èêðîìå÷óùèõ 
ðûá: Àâòîðåô. äèññ. ... ä-ðà áèîë. íàóê. Ì.: ÌÃÓ, 2002. 50 ñ.
5. Áóðëàêîâ À.Á. Ðîëü ãèïîôèçà ðåöèïèåíòà â ôîðìèðîâàíèè êà÷åñòâà ïîëîâûõ ïðî-
äóêòîâ ïðè èñêóññòâåííîì âîñïðîèçâîäñòâå êàðïîîáðàçíûõ ðûá // Ñîâðåìåííûå ïðî-
áëåìû ýêîëîãè÷åñêîé ôèçèîëîãèè è áèîõèìèè ðûá. Âèëüíþñ, 1988. Ñ. 91-113.
6. Áóðëàêîâ À.Á., Áåëîâà Í.Â., Ãîäîâè÷ Ï.Ë., Öèáåçîâ Â.Â. Ðîëü ýíäîêðèííîé ñèñòå-
ìû â ôîðìèðîâàíèè êà÷åñòâà èêðû áåëîãî òîëñòîëîáèêà Hypophthalmichthys molitrix 
ïðè èñêóññòâåííîì âîñïðîèçâîäñòâå // Âîïðîñû èõòèîëîãèè. 1991. Ò. 31. Âûï. 5. Ñ. 839-
850.
7. Áóðëàêîâ À.Á. Ðîëü ýíäîêðèííîé ñèñòåìû ðåöèïèåíòà ïðè ýêçîãåííîé ãîðìîíàëü-
íîé ñòèìóëÿöèè ñîçðåâàíèÿ êàðïîâûõ ðûá // Íàóêà è îáðàçîâàíèå: ïðîáëåìû è ïåð-
ñïåêòèâû ðàçâèòèÿ. Ñá. íàó÷. òð. ìåæäóíàð. íàó÷.-ïðàêòè÷. êîíô. 30 àâã. 2014. ×. 2. 
Òàìáîâ, 2014. Ñ. 28-29.
8. Áóðëàêîâ À.Á., Áåëîâà Í.Â., Åìåëüÿíîâà Í.Ã. Àêòèâíîñòü ãîíàäîòðîïèíà â ñûâî-
ðîòêå êðîâè è êà÷åñòâî èêðû ïðè èñêóññòâåííîì âîñïðîèçâîäñòâå òîëñòîëîáèêà 
Hypophthalmichthys molitrix // Âîïðîñû èõòèîëîãèè. 1987. Ò. 27. Âûï. 6. Ñ. 962-970.
9. Äîáðûíèíà Ì.Ò., Áóðëàêîâ À.Á. Èììóíîãèñòîõèìè÷åñêîå èññëåäîâàíèå ãëèêîïðî-
òåèäíûõ êëåòîê â ãèïîôèçå áåëîãî òîëñòîëîáèêà Hypophthalmichthys molitrix (Val.)
// Áèîëîãè÷åñêèå íàóêè. 1989. ¹ 10. C. 3-8.
10. Áóðëàêîâ À.Á. Àêòèâíîñòü ãîíàäîòðîïèíîâ â ãèïîôèçå è ñûâîðîòêå êðîâè ñàìîê 
òîëñòîëîáèêà Hypophthalmichthys molitrix (Val.) (Cyprinidae) íà ðàçíûõ ýòàïàõ ðåïðî-
äóêòèâíîãî öèêëà // Âîïðîñû èõòèîëîãèè. 1985. Ò. 25. Âûï. 3. Ñ. 494-504.
11. Áàðàííèêîâà È.À. Ãîðìîíàëüíàÿ ðåãóëÿöèÿ ðàçìíîæåíèÿ ó îñåòðîâûõ // Òðóäû 
ÂÍÈÐÎ. 1978. Ò. CXXX. ×. 2. Ñ. 6-16.
Âåñòíèê Òþìåíñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà
132  © А.Б. Бурлаков
REFERENCES
1. Yaron, Z., Gur, G., Melamed, P., Rosenfeld, H., Elizur, A., Levavi-Sivan, B. Regulation 
of fish gonadotropins. International Review of Cytology. 2003. Vol. 225. Pp. 131-185.
2. Honji, R.M., Nóbrega, R.H., Pandolfi, M., Shimizu, A., Borella, M., Moreira, R.G.
Immunohistochemical study of pituitary cells in wild and captive Salminus hilarii (Characi-
formes: Characidae) females during the annual reproductive cycle. Springerplus. 2013. 
Sep. 13. ¹ 2. P. 460. 
3. Andersson, E., Schulz, R.W., Male, R., Bogerd, J., Patiña, D., Benedet, S., Norberg, B., 
Taranger, G.L. Pituitary gonadotropin and ovarian gonadotropin receptor transcript levels: 
seasonal and photoperiod-induced changes in the reproductive physiology of female Atlantic 
salmon (Salmo salar). General and Comparative Endocrinology. 2013. Sep 15. Vol. 191. 
Pp. 247-258.
4. Burlakov, A.B. Gormonal´naia reguliatsiia reproduktivnoi funktsii u ikromechush-
chikh ryb (Avtoref. dokt. diss.) [Hormonal regulation of reproductive function in egg-laying 
fish (Extended Abstract of Dr. Sci. Diss.)]. Moscow, 2002. 50 p. (in Russian).
5. Burlakov, A.B. The role of the pituitary gland of recipient in the formation of quality 
of sexual products during the artificial reproduction of Cypriniformes / In: Sovremennye 
problemy ekologicheskoi fiziologii i biokhimii ryb [Modern problems of ecological physiol-
ogy and biochemistry of fishes]. Vilnius, 1988. Pp. 91-113. (in Russian).
6. Burlakov, A.B., Belova, N.V., Godovich, P.L., Tsibezov, V.V. The role of the endocrine 
system in forming the quality of fish eggs of silver carp Hypophthalmichthys molitrix in the 
artificial reproduction. Voprosi ikhtiologii — Problems of Ichthyology. 1991. Vol. 31. ¹ 5. 
Pp. 839-850. (in Russian).
7. Burlakov, A.B. The role of endocrine system of the recipient in the maturation of carp 
fish during exogenous hormonal stimulation / In: Nauka i obrazovanie: problemy i pers-
pektivy razvitiia. Proceeding of the International scientific and practical conference, 
30 August 2014. Ch. 2. Tambov, 2014. Pp. 28-29. (in Russian).
8. Burlakov, A.B., Belova, N.V., Emel’ianova, N.G. Activity of gonadotropin in blood 
serum and the quality of eggs during artificial reproduction of the silver carp Hypophthal-
michthys molitrix. Voprosi ikhtiologii — Problems of Ichthyology. 1987. Vol. 27. ¹ 6. 
Pp. 962-970. (in Russian).
9. Dobrynina, M.T., Burlakov, A.B. Immunohistochemical study of glycoprotein cells 
in the pituitary gland of the white silver carp Hypophthalmichthys molitrix (Val.).
Biologocheskie Nauki — Biological Sciences. 1989. ¹ 10. Pp. 3-8. (in Russian).
10. Burlakov, A.B. Activity of gonadotropins in the pituitary gland and the serum
of female silver carp Hypophthalmichthys molitrix (Val.) (Cyprinidae) during different 
stages of the reproductive cycle. Voprosi ikhtiologii — Problems of Ichthyology. 1985. 
Vol. 25. ¹ 3. Pp. 494-504. (in Russian).
11. Barannikova, I.A. Hormonal regulation of reproduction of sturgeon / In: Proceedings 
of VNIRO. 1978. Vol. CXXX. Ch. 2. Pp. 6-16. (in Russian).
Àâòîð ïóáëèêàöèè
Áóðëàêîâ Àëåêñàíäð Áîðèñîâè÷ — âåäóùèé íàó÷íûé ñîòðóäíèê êàôåäðû èõ-
òèîëîãèè Ìîñêîâñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà èìåíè Ì.Â. Ëîìîíîñîâà, äîêòîð 
áèîëîãè÷åñêèõ íàóê, ïðîôåññîð
Author of the publication
Alexander B. Burlakov — Dr. Sci. (Biol.), Professor, Leading Researcher, Ichthyology 
Department, Lomonosov Moscow State University
